
Arizona Game and Fish 
Department

Presenter
Presentation Notes
Welcome and thanks for joining me for a presentation about one of my favorite animals...the bat. 

You probably already know a lot about these mammals....BATS are nothing more than blind flying rodents, that suck your blood, get tangled in your hair, and they live in belfries. 

What else is there to know?

Hopefully today, you will learn a little more about bats. 
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bats@azgfd.gov

Presenter
Presentation Notes

For this session, I will concentrate on the bats of Arizona…Since talking about 1000 + bat species would run far beyond the time we have today. 



Fear …

“Fear is the main source of superstition, and 
one of the main sources of cruelty. To 
conquer fear is the beginning of wisdom.”

Bertrand Russell, Unpopular Essays (1950), 
"Outline of Intellectual Rubbish" 

British author, mathematician, & philosopher (1872 - 1970)



What is a Bat?

Presenter
Presentation Notes
Bats, birds and insects can fly, but they belong to different animal classes; birds are in a class called Aves, insects belong to the class Insecta, while bats are in the class Mammalia. Bats are mammals, just like humans which means that all bats are warm blooded, have hair, bear live young, and feed their babies milk.



What Is a Bat?

A Flying Mouse?



Bats Are Mammals 

• They belong to the order Chiroptera 
which means literally - “hand + wing”

Presenter
Presentation Notes
Chiroptera- Greek for hand + wing- Perhaps the most unique of all mammals- The only flying mammal --- and many Fly at night, using echolocation to navigate and capture prey (Microchiroperans).

At the 2001 North American Symposium on Bat Research,  Nancy Simmons of the American museum of Natural History –proclaimed that there were over 1000  species of bats in the world  ---bats make up 21% of all mammalian species. #2 only to rodents for the greatest diversity of species.




Bat Basics: Anatomy

Arm and hand bones are elongated to support the wing

Presenter
Presentation Notes
Just the bare bones of it…folks!!  I think you notice some skeletal similarities....

Bones of the wing are the same as those in the human arm and hand, but the finger bones are very long …




Bat Basics: Benefits

Bats Pollinate Flowers

Presenter
Presentation Notes
Life in America would not be the same without bats. 

Desert ecosystems rely on nectar-feeding bats as primary pollinators of giant cacti, including the famous organ pipe and saguaro of Arizona. They also assist in seed dispersal for these plants.

Note:  The turquoise colored footnotes in this presentation are quoted from Important Bat Facts – a pamphlet published by Bat Conservation International

**Bat Fact --Tequila is produced from agave plants whose seed production drops to 1/3000th of normal without bat pollinators.

You may want to think of the long-nosed bats as the  tequila connection. 




Tequila is produced from agave 
plants -- seed production drops to 

1/3000th of normal without bat 
pollinators!!

Bat Fact …

Think of Long-nosed Bats as our 

Tequila Connection!



Bat Basics: Benefits

Bats Help to Control Pests

Presenter
Presentation Notes
Bats also control countless insect pests.  My favorite is the Pallid bat because of their food preference! The Pallid bat forages primarily on larger insects like grasshoppers, cicadas, scorpions and centipedes a bonus to ranchers and farmers.









Bat Fact…

Loss of bats increases demand for chemical 
pesticides, that can jeopardize whole 
ecosystems of other plant and animal 

species!!



Bat Basics: Variety

Bats Come in 
Striking Colors, 
and Specialized 
Facial Shapes

Presenter
Presentation Notes
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Bat Basics: Variety

…And Different Sizes
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On the right --The Western Mastiff bat (Eumops perotis) weighs 22 times more than Arizona’s smallest bat, the Western pipistrelle (Pipistrelle hesperus) on the left



Bat Basics: Variety

But most Arizona Bats 
are “LBJ’s”

LBJ = Little Brown Jobs

Presenter
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LBJ’s does anyone recognize that term?  It’s sometimes used for beginning birders….The little brown jobs

Our 15 species of Myotis are among those most frequently seen in Arizona



Where Do Bats Live?

• Bats use different types of roosts 
throughout the year

• Roosts can function as maternity, 
hibernation, day, or night roosts

• Bats select a variety of different 
structures for roost sites…

Presenter
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Bats commonly use several types of roosts during the course of a year, and they function as maternity, hibernation, day, and night roosts 




Bats Roost in Caves

Mexican Free-tailed  Bats Maternity Colony

(Tadarida brasiliensis)
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I don’t know about you...but I think this mother appears downright confused...What do you think?

A Mexican free-tail mother gives birth to just one pup each year and quickly learns to recognize its voice and scent. The baby’s survival depends on her finding and nursing it several times a day.

Amazingly, she remembers her own pup’s exact location and voice even though it is packed tightly among millions of others. 

Babies grow rapidly. 

Pound for pound , a mother Mexican free-tail mother produces more than five times as much milk as an average Holstein cow.




Bat Fact…

Free tailed bats 
from three caves 
near San Antonio, 

Texas, eat a million 
pounds of insects 
nightly, including 

many costly pests.

Entrance to Bracken Cave, Texas
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Bracken Cave, in Central Texas, is summer home of 20 million Mexican free-tailed bats. But some bats use caves as hibernation roosts.




Bats Hibernate in Caves…

Presenter
Presentation Notes
All hibernating bats are extremely vulnerable to human disturbance whether they are in a cave, mine, tunnel, culvert...especially in more temperate climates. Thousands die each winter when well-intentioned explorers may force them to awaken thus wasting fat stores needed for survival until spring.

As one would expect,…The number of bat species that use protected roosts increases with increases in latitude as the number of open roosting species decreases.




Bat Fact …

• Bat droppings in caves 
support whole 

ecosystems of unique 
organisms, including 

bacteria useful in 
detoxifying wastes, 

improving detergents , 
and producing gasohol 

and antibiotics!!
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Poop poop p doop!



Bats Roost In Buildings…

Big brown bats

(Eptesicus fuscus)

Presenter
Presentation Notes
Big brown bats are commonly found in manmade structures throughout North America. People who find such bats often panic, mistakenly assuming them to be dangerous. 

Like most mammals, a few (less than half of one percent) contract rabies. But even these rarely become aggressive (carry a paralytic form of rabies). 

Authorities warn that bats should never be picked up, because sick ones are the most easily caught. Remember that bats are wild animals and if handled may bite in self defense.

If you have a problem with roosting bats, please contact our office or check out Bat Conservation International’s Website... (www.batcon.org) they have a wealth of information about bats and exclusion procedures on line.

If your interested, you may choose to sign up to be a member or become involved in one of their conservation projects.




Bat Fact…

A colony of 150 
big brown bats 

can protect local 
farmers from 

about 33 million 
rootworms each 

summer!!



Bats Roost in Rock Crevices…

Presenter
Presentation Notes
Remote desert cliffs and outcroppings provide year-round roosts for several of Americas most spectacular bats. 

Let’s take a look at the species of  that live in Arizona.



Bats Roost Under Bark…

Some species of 
Arizona bats roost 
under exfoliating 

tree bark

Southwestern Bat

(Myotis auriculus)

We’re in here

Presenter
Presentation Notes
Americas largest bat colonies live in caves and mines. But several species of American bats roost under exfoliating tree bark, in tree cavities, and also rock crevices and cavities. Many bats are opportunists and utilize a variety of roost throughout the year.






Bats Roost in Mines…
California Leaf-nosed Bat

(Macrotis californicus)

Presenter
Presentation Notes
Mines have long been recognized as important roosting sites for bats




Bat Fact…

California leaf- 
nosed bat can 

live in hot desert 
climates for 
months at a 
time without 

drinking!!



Bats Roost in Trees…

Western Red Bat 
(Lasiurus blossevilli) 

nursing two pups

Bats that roost 
in caves and 

mines are often 
colonial by 
nature…

Bats that use 
trees are often 
found roosting 
in small groups 

or alone
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Bats that use protected roosts tend to be more gregarious than open roosting species, and they exploit a variety of structures including several man-made structures (e.g. barn lofts, building attics, culverts and bridges). 




Bats Roost 
Under 
Bridges…

Presenter
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Bridges, culverts and tunnels provide ideal roosting conditions during the summer to some AZ bat species, especially the Mexican Free-tailed bat. Massive concrete structures serve to moderate ambient temperatures (highs and lows). The flood control tunnel that we will visit next week is a prime example. It probably houses a minimum of 10,000 bats during the critical maternity season. The tunnel itself maintains an internal temperature of about 72-74 F, but the crevices used by the bats reach temperatures near 100 F (most maternity colonies prefer roost temps between 90-95 F).



Echolocation

Insect eating bats 
use echolocation to 

search for and 
capture prey…

They emit ultrasonic 
sounds and interpret 

the echoes they 
receive
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This slide is a Simulation of a little brown bat echolocating.

Produce sounds in the larynx 
Emit sounds through the mouth 
High frequency usually >20 kHz (Ultrasonic)
Structure and frequency unique to each species
Bat detector (like Anabat) and graphical software AnaLook (modifies the ultrasonic frequency to a range we can hear)


Human hearing range up to 20 kHz

Spotted bat lower frequency (6-16 kHz) within human hearing range

The next slide is a sonogram recorded for an Atrozous pallidus or pallid bat





Echolocation 
Sonogram

Pallid bats

(Antrozous pallidus)

Human 
Hearing 
Range

Presenter
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The echolocation calls decrease in frequency during the feeding buzz – on target and zooming in



Bats of Arizona

There Are 28 Bat Species in..
Four Diverse Families :

Mormoopidae - Ghost-faced Bats
Phyllostomidae - Leaf-nosed Bats
Vespertilionidae - Plain-nosed Bats

Molossidae - Free-tailed Bats

Presenter
Presentation Notes
Mormoopids- Ghost faced bats...series of grooves and flaps.
Phyllostomids-New world leaf nosed bats....triangular or spear shaped nose leaf.
Verpertilionids-Plain nosed bats (animals of the evening). All Insectivores. Majority of bat species in North America.
Molossids-Free-tailed bats.  Approx. 1/3  to ½ of tail extending beyond the edge of the tail membrane.




Peter’s Ghost-faced Bat 

(Mormoops megalophylla)

Family Mormoopidae

Presenter
Presentation Notes
Ghost faced bat-

	-Only 2 females collected in AZ since 1954....Santa Rita Mountains of the Coronado National forest
	-Apparently does not migrate or hibernate, but little is known about this species



Family Phyllostomidae
California Leaf-nosed

(Macrotus californicus)
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California Leaf Nosed bat-
	Sonoran and Mohave desert scrub…they do not hibernate or migrate





Family Phyllostomidae
Mexican Long-tongued

(Choeronycteris mexicana)

Presenter
Presentation Notes
Mexican Long-tongued (a leaf nosed bat)

	-Habitat in Arizona from the Chiricahuas to the Santa Catalinas and Baboquivaris. 	
        -Winters in Mexico but does not hibernate




Family Phyllostomidae

Lesser Long-nosed 

(Leptonycteris curasoae)

Listed Endangered Species

Presenter
Presentation Notes
Lesser Long-nosed Bat (Endangered species)... Look at that juicy saguaro fruit. I remember this bat because I think it looks like its wearing pants

	-Mostly southern AZ

	-Feeds primarily on nectar and pollen...prefers saguaros, agaves and organ pipes (important pollinator of cactus)




Family Vespertilionidae 
(Vespers: Big-eared bats)

Allen’s Lappet-browed Bat

(Idionycteris phyllotis)
Spotted Bat

(Euderma maculatum)

Presenter
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Allen’s Lappet-browed bat-One of AZ big-eared bats

- This forest/woodland bat - Often hovers and flies vertically

Spotted bat

Easiest bat to identify- 3 large white spots on a dark colored back - and long pinkish ears

Echolocation calls are audible to humans but too low to be detected by moths.



Family Vespers: Big-eared Bats 

Pallid Bat

(Antrozous pallidus)

Townsend’s Big-eared Bat

(Corynorhinus townsendii)
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Townsend’s Big-eared bat

- Widely distributed in AZ, though not common anywhere
Highly susceptible to disturbance....populations seem to be declining
the Townsend bat can maneuver like a helicopter to pluck insects from foliage!!


Pallid bat-
- Desert and high arid areas /….this bat has odor producing glands on nose...”skunk-like” scent…story about your experience with this…under the bridge.

(Bat Fact...



Pallid bats listen to insect footsteps and can 
respond accurately up to 16 feet away to a 
sound lasting only 1/4,000th of a second !!

Bat Fact…



Family Vespers…
Hoary Bat

(Lasiurus cinereus)

Silver-haired Bat

(Lasionycteris noctivagans)
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Hoary Bat-

-Dark brown hair with white tips give this bat a hoary appearance, round black ears 
-Litter size averages 2, but can be up to 4
-The only non-marine mammal native to the islands of Hawaii.  In every U.S. State except Alaska.

Silver-haired bat (Hairy-tailed bats)

-Both of these bats may produce audible sounds when stressed, from a raspy buzz or hiss to a bird-like peepy note.




Family Vespers…

Eastern Red Bat

(Lasiurus borealis)

Western Red Bat

(Lasiurus blossevillii)

Presenter
Presentation Notes
Eastern Red Bat - Occasionally observed in Southern Arizona

	
Western Red Bat- More common in Arizona
-Two of the most attractive bats in AZ yellow to bright orange fur with white tips
Hang in trees –often by one foot given them the appearance of dry leaves
-Nearly completely furred and can respond to sub-freezing temps.
-Mate in flight –litter size 1 to 4


Bat Fact... A red bat that eats 100 moths may prevent egg-laying that would produce 25,000  crop damaging caterpillars




Family Vespers…

Western Yellow Bat

(Lasiurus xanthinus)

Long-eared Myotis

(Myotis evotis)

Presenter
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Western Yellow Bat

Our palm-tree rooster ---thought to occur year-round in southern AZ
-No records before 1960 in AZ, may have expanded their territory from Mexico aided by the widespread use of ornamental palms


Long-eared myotis (mouse eared bats ----88 species of Myotis worldwide—Just the beginning of the LBJ’s 
Commonly found during the summer months in forested areas...Mogollon Rim and the Kaibab plateau
-Glean or pick insects from surfaces (ground, rocks, trees, vegetation)...prefer moths



Family Vespers…

Southwestern Myotis

(Myotis auriculus)

Fringed Myotis

(Myotis thysanodes)

Presenter
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Southwestern Myotis

-Similar to long-eared, but ears and wings are lighter in color
-Gleaner like the long-eared, and fringed Myotis ( hovering)...do not take insects over water like many Myotis species
-All three SW, Long-eared and fringed have larger brains and different styles of echolocation which allows them to find insects in tangled vegetation.

Fringed Myotis –

They are distinguished from other Myotis by the fringe of small hairs along the free edge of tail membrane

Bat Facts....females take turns babysitting so their pups are never unattended





Family Vespers…

Southwestern Cave Myotis

(Myotis velifer brevis)

Yuma Myotis

(Myotis yumanensis)

Presenter
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Southwestern Cave Myotis
-Easily confused with the other Myotis species in AZ. Small brown with fairly small ears.
-Migrate and hibernate in cool humid roost (caves) 
-Highly susceptible to disturbance

Yuma Myotis
-One of the two bats that prefer to feed over water 
-Threats to the Yuma Myotis include the  loss of riparian habitat and roosting sites along these water courses.
-There is a maternity colony of Yuma Myotis at the Pioneer Living History Museum




Family Vespers…

Long-legged Myotis

(Myotis volans)

Arizona Myotis

(Myotis lucifugus occultus)
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Long-legged Myotis
Not a desert or desert mountain bat that’s usually found between 4,000 and 6,000 feet
-Only brown bat with belly fur that extends onto under wing
-associated with water (like Yuma Myotis)

Arizona Myotis  
-Sleek glossy fur
-AZ Distribution:  occur from the Mogollon rim from Alpine NW to near Flagstaff, including Mingus mountains, Verde valley, Sierra Ancha Mountains and Pinal Mountains.
-One of the most studied bats, but little is known about reproduction.
-Max life span of over 31 years.
-Common
Bat fact...one little brown bat can catch 1,200 bugs in an hour, often 2/ second.  
A nursing mother eats more than her own body weight nightly-about 4,500 insects




Family Vespertilionidae

Western Small-footed Myotis

(Myotis ciliolabrum)

California Myotis

(Myotis californicus)

Presenter
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California Myotis
-Statewide but only south of the Gila River in the winter– will hibernate only if conditions demand

-Easily confused with the Western small footed bat

Western small-footed Myotis
-Winter south of the Gila River and Mohave County



Family Vespers…

Western Pipistrelle

(Pipistrellus hesperus)

Big Brown Bat

(Eptesicus fuscus)

Presenter
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Western Pipistrelle 
-Emerge just before sunset...erratic flight (butterfly like), very small size. We will see them at the Maricopa Flood Control Tunnel next week. They are the first bats to exit after sunset.
-Stable populations in AZ

**Bat fact...weighs less than a nickel, with a wing span of about 8 inches

Big Brown Bat  (Also called fussy fuscus…because of it’s testy disposition when captured…the real reason bat researchers wear leather gloves!!)
-Hard to confuse with other species because of it’s large size, and tail extends slightly beyond the tail membrane.
-Closely associated with man..form colonies in barns, attics, churches, behind shutters, beneath bridges, tunnels and mines.
-Relatively stable populations



Family Molossidae

Big Free-tailed Bat

(Nyctinomops macrotis)

Presenter
Presentation Notes
Big Free-Tailed Bat  (Note the differences in Molossid morphology....ears are club shaped and joined....tail extends beyond the tail membrane)

	-Travel hundreds of miles in a night..long, pointed wings

	-Prefer rugged, rocky desert scrub for roosting (rock crevices and fissures)

	-Emit loud piercing chatter while foraging (within human hearing range)



Family Molossidae

Mexican Free-tailed Bat

(Tadarida brasiliensis)

Pocketed Free-tailed Bat

(Nyctinomops femorosaccus)

Presenter
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Pocketed free-tailed bat 
-Named for the a membrane that extends the length of the femur

Mexican (or Brazilian) Free-tailed Bat –
A major tourist attraction in Austin TX at the Congress Ave Bridge.
-One of the most widely distributed bats in the western hemisphere- Migrate to and from AZ...but some may over winter
-Form large colonies from thousands to millions
-Migrate to warmer climes and are active all winter...known to migrate up to 800 miles 


(Bat fact...built like jets and require open spaces to maneuver...fly up to 10,000 feet high)

	



Family Molossidae

Underwood’s Mastiff Bat

(Eumops underwoodi)

Greater Western Mastiff Bat

(Eumops perotis californicus)

Presenter
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Underwood’s Mastiff Bat 
-Large bat with a wing span of 19-21 inches
-Assumed to be a year-round resident...active in the summer months and hibernating in rock crevices in the winter
-Emits loud high-pitched peeps several times per minute...so intense that they may hurt the observers ears…

Greater Western Mastiff bat
-Largest bat in the U.S. wing span greater than 21 inches, body length – 4-5 inches
-Loudest bat in the U.S. emits high pitched “cheap” every 2-3 seconds during flight...can be heard up to 100 feet away
-Roost must provide vertical drop, since flight from the ground is difficult

That about covers the bats of Arizona….and guess WHAT???
	….No blood suckin’ Vampires….at least not in North America.



Photo Credits

• J. Scott Altenbach,
University of New Mexico

• Arizona Game & Fish Department 
photographic collection

• Merlin Tuttle,
Bat Conservation International



Bat Fact Credits

Important Bat Facts
Published by Bat Conservation International

Austin, Texas
www.batcon.org
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Maintaining the diversity of bats as well as other plants and animals are essential requirements for any healthy environment. 

Like many organisms today, the greatest threat to their existence is loss of habitat.

Bats also are threatened by the uninformed public that still maintain that BATS are nothing more than flying-blind rodents, that suck your blood, get tangled in your hair and live in belfries!! Ok….some bats do live in belfries.

**Bat Fact –Contrary to popular misconceptions, bats are not rodents, they are not blind, do not become entangled in human hair, and seldom transmit disease to other animals or humans.


Now you know better!!  Please share what you have learned today with others.
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